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refinement of the yield figure shown in the main bulletin.

The results of this yield study will permit refine-
ment of economic analyses of Marysville Reservoir as a potential
export project to meet the growing demands for water -vrithin the
State
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INTRODUCTION

As pointed out in Bulletin No. II5, "Yuba and Bear Rivers

Basin Investigation", the New Bullards Bar-Marysville Project is con-

sidered to be the most practical miiltipurpose plan to maximize the

development and utilization of the water resotirces of the lower Yuba

River. In Chapter V of this bvilletin, it is shown that the New Bullards

Bar Unit will develop new water supplies adequate to meet all futiire

supplemental consumptive requirements of adjacent valley floor lands

considered to be dependent upon the Yuba River as the most likely source

of future water supplies.

The new yield which could be developed by Marysville Reservoir

woiild therefore be entirely in excess of local needs and would be avail-

able for export to areas of deficiency.

Recent studies by the Department show that the State Water

Project can supply anticipated demands for irrigation, municipal and

industrial water in areas under existing water supply contracts until

the mid-1980' s.

Additional facilities will be required after the mid-1980 's

to satisfy further demands for water, which in areas served by the State

Water Project alone, are expected to increase by about 1,000,000 acre-

feet by 1995* At the same time, surplus flows in the Sacramento-San

Joaquin Delta, which make up a portion of the project yield, will di-

minish as the result of additional development and use of water in the

area tributary to the Delta. Therefore, additional future water supplies

must be made available not only to meet export demands, but to offset



depletions resulting from increased upstream water use in areas and

counties of origin.

The proposed Marysville Reservoir possesses the potential

to satisfy a portion of these futxire demands. The purpose of the studies

leading to this appendix was to determine the magnitude of this potential.

The study described in this appendix considers a Marysville

Reservoir of 1,000,000 acre-foot gross storage capacity, operated

separately to sustain the yield of the State Water Facilities. Ho attempt

was made to integrate the operation of Marysville Reservoir with other

units of the State Water Project or the federal Central Valley Project.

During the Yuba and Bear Rivers Basin Investigation, consideration

was given to including hydroelectric power generating facilities with the

Marysville Project. However, based upon analysis of a peaking plant

operated at 30 percent annuaJ. capacity factor and using alternative values

for power obtainable with modern fossil fuel steam plants, justification

of a power installation below the dam was found to be marginal. Further-

more, the value of power in the not too distant futxire is expected to be

even lower with the advent of large nuclear plants presently planned for

construction. For this reason, power facilities were not incorporated

in the project outlined in this report.

There are additional considerations which tend to detract from

the desirability of a power development in connection with the Marysville

Project. These were not evaluated in the previous analysis. First, there

would be an increase in the temperature of water released to the river due

to warming in an afterbay which would be required for the reregulation of



power releases. The Department of Fish eind Game is greatly concerned

about the temperature of water which would be released from Marysville

Reservoir (see Appendix B of Biilletin No. 115). The depth of water in

an afterbay of 50,000 acre-foot capacity constructed immediately below

the f^am woiald average about 30 feet when full. With a surface area of

about 2,400 acres, considerable warming of the water would result.

Inclusion of power facilities wovild also decrease the yield

from the Marysville Project. There are several reasons for this. First,

there woiJ.d be evaporation from the afterbay. Using the same evaporation

rate as that utilized for the main reservoir, project evaporation losses

from the afterbay would be about 7,200 acre-feet per year. Second, it

would be necessary to release water from the reservoir for power generat-

ing purposes dxjring the winter months when adeqxaate flows were available

in the Delta to satisfy water requirements in the state service area.

This would also decrease the project yield.

In summary, the water release temperat\ires would be minimized,

and the economic return and water yield from the project would be in-

creased if power facilities were not included.

Discussions of project water supply, operational considerations

and limitations, and an evaluation of the project yield are presented in

the following sections of this appendix.



WATER SUPPLY

The water supply available to the Marysville Reservoir will be

the natviral flow of the Yuba River and French Dry Creek at the damsite,

as impaired and modified by upstream developments. Present inrpairments

to the natural flow result from the use of water for irrigation, urban

and domestic piirposes; export of water from the Yuba River Basin; and

evaporation from upstream reservoirs. Impairment to the natural water

supply from these causes will increase in the future when projects pres-

ently under construction and those proposed for future construction are

in operation. In addition to streamflow impairments, the flow regimen

is presently modified by operation of existing reservoirs to meet irri-

gation and hydroelectric power demands, and will be f\irther modified by

projects constructed in the future.

The Marysville Reservoir Project was analyzed on the basis of

net inflow expected in 1995* Studies leading to the plan for development

presented in Bulletin No. 115 indicate that there will be only slight

additional impairment to the inflow after that date. Works assvmied to

be in operation in 1995 are listed below and are shown on Plate 6 of

Bulletin No. 115

.

North Yuba River - Slate Creek Diversion
New Bullards Bar Reservoir
and powerplants

Browns Valley Ditch

Middle Yuba River - Jackson Meadows Reservoir
Milton Diversion
Hour House Diversion
Log Cabin Diversion



South Yuba River - Bowman and all upstream reservoirs
Bowman-Spaulding Conduit
Texas-Fall Creek System
Spaulding and all upstream

reservoirs
Excelsior Ditch

Yuba River - Englebright Reservoir and
powerplants

Deer Creek - Cascade and Snow Mountain Ditches
Enlarged Scotts Flat Reservoir

and downstream canals
Bitney Corner Reservoir and

downstream canals

French Dry Creek - Imports per OWID-YCWD I958
agreement i/

New York Flat Reservoir (first
stage development)

Virginia Ranch Project

Streamflow Impairment and Modification

Impairment and modification to the natural flow at the Marysville

damsite was based on the proposed or assumed operating schemes of the above

listed works.

The greatest effect on the inflow to Marysville Reservoir will

be caused by the proposed Yuba River Development of the Yuba County Water

Agency (YCWA) . The Agency's New Billiards Bar Reservoir affords full

regulation of the North Yuba River when analyzed through the historical

critical dry period of I928 through I93U and considerably modifies the

flow regimen of the stream diiring normal and wet years. The proposed

method of operating the Yuba River Development was formulated by Inter-

national Engineering Company, Incorporated, (lECO) and is presented in

TJ See page 200, Bulletin No. II5



a report by that company on the Yuba River Development entitled,

"Definitive Reservoir Operation and Power Study", dated March I963.

Impairments and the net water supply available to this develop-

ment are discussed in the above report and in a previous report prepared

by lECO for the YCWA entitled, "Report on Development of Water Resources

of the Yuba River", dated January I961. Appendix A of the 1961 lECO

report describes future streamflow impairments to the YCWA project.

Impairments considered by lECO are listed below by stream.

North Yuba River

Middle Yuba River

South Yuba River

Deer Creek

French Dry Creek

Exports via Oroville-Wyandotte
Irrigation District's Slate Creek
Diversion as estimated by the
Pacific Gas & Electric Co.

Export of 2,500 acre-feet annually
via Browns Valley Ditch.

The total natural runoff of the
Middle Yuba River above Milton
Diversion Dam, less stream
maintenance flows of 3 second-
feet all year.

The total natural runoff of the
South Yuba River above Washington
gaging station, plus the avail-
able flow at the Excelsior Ditch
intake up to 7,500 acre -feet per
month, April through October of
each year.

The total natural riinoff of Deer
Creek above Scotts Flat Dam.

The total natural runoff of
French Dry Creek above Virginia
Ranch Dam, less spills from the
reservoir operation.

The above listed impairments give a conservative estimate of

the water supply available to the YCWA project and assure the maintenance



of a dependable power output during the project repayment period sho\ald

a critical dry period such as 1928-34 recur. The contract for the sale

of hydroelectric power from the YCWA project will require that a minimum

power output be maintained through the most adverse period of water supply.

Marysville Reservoir, on the other hand, will be operated mainly as a

flood control and water development project. Therefore, Marysville Reservoir

will have a greater operational flexibility than the YCWA project. Accord-

ingly, the following modification to the assumptions of impairments con-

sidered by lECO were made.

North Yuba River

Middle Yuba River

South Yuba River

Yuba River

None

None

Deer Creek

Inflow to Marysville Reservoir
was increased by (l) natiiral

accretions between Washington

>

Bowman, and Lang Crossing gages
as impaired by diversions from
Texas and Fall Creeks to Bowman-
Spaulding Canal, and (2) spills
from Spaulding Reservoir. Spills
at Bowman Dam are minor and are
not included. Diversions to
Excelsior Ditch were assumed to
be zero. Consumptive use of water
delivered via Excelsior Ditch was
estimated to be balanced by return
flow to Deer Creek resulting from
irrigation in the Deer Creek water-
shed. (See Deer Creek below.) Un-
consumed diversions return to the
Yuba River above Marysville damsite.

Main stem accretions between Narrows
Dam and Marysville damsite, not
considered by lECO, were included as
inflow.

Department studies were utilized to
determine the contribution to inflow



from Deer Creek. Impairments to the

natural flow of Deer Creek at the
mouth are based on a DWR operation
study of Cascade and Snow Moiintain

Ditches, Enlarged Scotts Flat Reservoir,

proposed Bitney Comer Reservoir, and
irrigation diversions below these
reservoirs. Return flow to Deer Creek
was neglected. (See South Yuba River
above.) Accretions below Bitney Comer
damsite were computed by area-precipitation
ratio to be 12 percent of the natural flow

at the Deer Creek gage.

French Dry Creek - Inipairments to the natural flow at

the mouth is based on a DWR operation
study of New York Flat and Virginia
Ranch Projects.

The resiilting monthly quantities of impaired inflow to Marysville

Reservoir under assumed 1995 conditions of upstream development are shown

in Table I-l. The natural flows used for this tabulation are those wM.ch

historically occiirred during the period 1921-i|-l. The natviral flows which

were used in the determination of the quantities shown in columns 2 and 9

of Table I-l are presented in Tables 1-2 through 1-8.

Reservoir Evaporation

The net evaporation rate from Marysville Reservoir during an

average year is estimated to aggregate 3*0 feet. This rate is similar

to that currently being utilized by the Department for Oroville Reservoir,

and is corrected for the net gains from precipitation due to the change

in land use in the reservoir area.

The estimated net rate per month for the combined effects of

evaporation and precipitation at Marysville Reservoir is as follows:

8



Month Met evaporation rate in feet

Jan\aary

Febrijary

March
April
May
June
Jiily

August
September
October
November
December

-0.15

0.00
0.00
0.20
O.i+0

0.65
0.80
0.70
0.50
0.30
-0.10

-0.30

TOTAL 3.00



OFERATIOML CONSIDERATIONS AND LIMITATIONS

Factors which will govern the operation of Marysville Reservoir

include those relating to prior rights to the waters entering the res-

ervoir, requirements for the preservation of fishlife, the occurrence of

dry years, flood control requirements, and the potential demand for water

conserved by the project. Each of these factors is discussed below.

Local Water Requirements and Water Rights

Marysville Dam wotild be located downstream from the proposed

Yv±ia County Water Agency's Yuba River Development, construction of which

may begin in 19^5 • Releases to satisfy downstream water rights would be

made from the reservoir in the amounts which will be provided from the

Agency's project. Also releases in the amount of 5^000 acre-feet per

month would be made from Marysville Reservoir to allow for percolation

losses in the lower Yuba River channel.

Releases would also be made directly from the reservoir to

satisfy the rights of Browns VaJ-ley Irrigation District and the Yuba

County Water Agency. The Browns Valley Irrigation District diversions

would be made in accordance with the proposal of that agency to pump

1^1,500 acre-feet per year from the Yuba River above Daguerre Point Dam

to serve lower elevation lands in the district. Further details on this

proposal are presented in Chapter V of Bulletin No. 115. Deliveries to

the YCWA would be made in the amounts shown in the lECO report "Definitive

Reservoir Operation and Power Study". Releases required to meet locaJ. re-

quirements and water rights are shown in Tables 1-9 and I-IO.

10



Fishery Requirements

Minimum fish releases for the lower Yuba River, to be provided

by the Yuba Coimty Water Agency's Project, are specified in a schedule

jointly adopted by the Department of Fish and Game and the YCWA.

Minimum fish release requirements are:

UOO second-feet October 1 to January 1

2^5 second-feet January 1 to July 1

70 second-feet Jioly 1 to October 1

During dry years, reduction in releases would be made in accor-

dance with a curtailment schedule included in the agreement.

As the result of more refined studies performed subsequent to

the agreement with the YCWA, the Department of Fish and Game has recom-

mended that after construction of Marysville Reservoir, a revised main-

tenance release schediile be employed. Major increases in flow are

recommended for the months of January, February, and Jiily. The revised

minimum release schedxile for fishery maintenance purposes recommended by

the Department of Fish and Game as shown in Appendix B of B\illetin No. 115

is:

iiOO second-feet October 1 to March 1

250 second-feet March 1 to August 1

TO second-feet August 1 to October 1

It should be recognized that although the additional releases

are deemed necessary for the maintenance of more satisfactory minimum

flow conditions for the salmon run which would be established by the YCWA

Project, these flows can only be considered as an enhancement which would

be made possible by the construction of Marysville Reservoir.

11



Project yield figures shown in this report were determined

using the increased fishery maintenance flows recommended by the Department

of Fish and Game. No economic analysis was made to determine if these

additional releases can be justified.

If augmented fish releases cannot be economically justified,

and the schedule approved by the YCWA is used, an increase in project yield

of about 18,000 acre-feet per annum can be realized at the level of develop-

ment expected in 1985« This value would gradually reduce to about 8,000

acre-feet per annum by the year 2035

•

Dry Years

Criteria established for the YCWA Pioject modifying local irri-

gation deliveries and releases to be made for fish during years of ex-

tremely low runoff were followed in this study.

Prediction of spring and summer runoff of Sierra Nevada streams

can be made with a high degree of accuracy by means of surveys made of

the mountain snowpack. After April 1, the forecast of runoff for the

balance of the water year is usually within plus or minus five percent

of the quantity which actually occurs. Criteria for adjustment of re-

leases during dry years can therefore be related to the April 1 forecast

with a reasonable assurance of conformance with estimates.

The agreement between the Department of Fish and Game and the

YCWA provides for a reduction in the required releases for fishlife to

the lower Yuba River in the event of a critical dry year. A critical

dry year, as defined therein, is a water year for which the April 1

12



forecast of the Department of Water Resources predicts that basin runoff

above Smartville will be 50 percent or less of normal. The critical dry

year provisions will be determined at the time the April 1 forecast is

available and will continue until the April forecast of the following

year. The water release curtailment schedule for critical dry years

would begin on May 1. The schediale is as follows:

Streamflow forecast of Reduction in water release
Yuba River at Smartville for fishlife

in percent of normal in percent

Above 50
46 - 50 15
l+l - ^5 20
iiO or less 30

Reductions which woiild have taken place under flow conditions

experienced during the period 1920-21 thro\igh 19^-^1 are shown in Table I -11.

Reduction in deliveries for irrigation use established by lECO

in connection with their "Definitive Reservoir Operation and Power Study",

are as follows:

Reduction in irrigation deliveries
v/ith power operation at 3^ percent

Streamflow forecast annual capacity factor
in percent of normal in percent

Above 85
51 - 85 10
50 or less 20

Resulting dry year reductions are reflected in releases made

from Narrows Powerplants, shown in Column 1 of Table I-l. Deliveries to

the YCWA service area from Marysville Reservoir would not change as the

result of the construction of the Marysville Project.

13



Flood Control Requirements

The Corps of Engineers has established the criteria for oper-

ation of flood control reservoirs on the Yuba River. These are discussed

in Chapter TV of Bulletin No. 115 • Monthly flood control storsige reser-

vations used in this study are based on the diagrams shown on Figiore 1,

page 12if, The monthly flood control storage reservations were determined

on the basis of a single main-stem reservoir and reduced by about 80 per-

cent of the space provided in the New Bullards Bar Reservoir up to the

maximim of 170,000 acre-feet. These reservations are shown in Table 1-12

of this report.

Storable Inflow to Marysville Reservoir

Storage of water in a reservoir can be made only to the extent

that there is \inappropriated water available as inflow. In the case of

streams in the Central Valley of California, appropriation for consumptive

use is possible up to the point where the water enters San Francisco Bay.

Recent permits issued by the State Water Rights Board on streams with

hydraxolic continuity with the Sacramento-SsLn Joaquin Delta and with a

place of water use outside of the Sacramento River Basin and the Delta,

prohibit diversions from streamflow during the months of July through

September. In other words, it is the Board's opinion that the entire

July through September flow of all streams tributary to the Delta is

reqxiired to satisfy existing rights in the Sacramento River Basin and

the Delta. Therefore, surplus flows are considered to be available only

d\iring the balance of the year. Storage of inflow to Marysville Reservoir

must accordingly be limited to periods of siirplus flow in the Delta.



The occurrence and magnitude of surplus flows in the Delta \iQder

future conditions of development were determined by operation studies con-

ducted by the Department of Water Resoiorces. These studies utilize historic

conditions of runoff which include the 20 years from 1921 through 19i<-0.

This period includes the critical dry period 1928 through 193^ as well as

the preceding and following wet periods. These studies were made \ising

projections of future conditions of upstream development anticipated at

the midpoint of each decade. Operation of existing —
' water development

facilities over the historical water supply period provides the basis for

determining the availability of surplus water in the Delta under the

conditions assumed.

The yield of Marysville Reservoir was determined for anticipated

conditions of consumptive use in the Central Valley for a period from I985

to the year 2035' Surplus water in the Delta anticipated in 1995 is shown

in Table 1-12. Inspection of this table will reveal that, when using his-

toric conditions of water supply, surplus water would occiir in only 12

months d\iring the criticaJ. operational period for the State Water Project

(April 1928 through October 193^ under criteria presently being utilized).

The portion of these amoiints contributed by the Yuba River would be avail-

able for storage in Marysville Reservoir.

T7 Current studies also include the estimated effect of Yuba County Water
Agency's Yuba River Development, Placer County Water Agency's Middle
Fork American River Project, and Sacramento Municipal Utility District's
Americaxi River Development.

15



PROJECT YIELD EVALUATION

In the following sections, the methods, criteria, and assumptions

used in arriving at the export yield creditable to Marysville Reservoir are

discussed. All values of yield are based on providing a firm new water

supply to the state service area with no deficiencies in dry years.

Export Releases

As explained in the introduction, Marysville Reservoir was analyzed

from the standpoint of sustaining the yield of the State Water Project.

Basically, the yield obtainable from the State Water Project will result

from (l) the use of siorplus flows appropriated at the Delta, and (2) re-

leases from the Oroville facilities. The surplus flows and Oroville re-

leases woiild be pumped from the Delta for conveyance to the State Water

Project service area or to temporary holdover storage in San Luis Reservoir.

Pumping requirements at the Delta Pimping Plant will be high

during the winter months when surplus flows are available in the Delta.

During these months, the canal to San Luis Reservoir will be operated at

maximum capacity diiring offpeak pumping periods. Consequently, any addi-

tional water released to the Delta would waste to the Pacific Oceaji, or

require more costly pumping during the onpeak periods. Therefore, water

releases from Marysville Reservoir were scheduled during the summer months

when conduit capacity is available and pumping can be limited to offpeak

periods

.

In evaluating project yield, releases for export purposes dur-

ing the critical period were assumed to occur on a usable schedule in

16



months of no svirplus in the Delta. Where additional fish maintenance

releases are provided as recommended by the Department of Fish and Game

in Appendix B, these flows were incorporated into the release schedule

and credited to export supply if occurrence was during nonsxorplus periods.

An illustrative example of Marysville Reservoir operated in this manner

is shown in Table 1-12.

Operating Assumptions eind Criteria

The basic assumption made in evaluating the yield potential of

Marysville Reservoir is that the reservoir would be operated in conjunction

with surplus flows in the Delta which will remain after operation of the

federal Central Valley Project (CVP) and the State Water Project (SWP) to

support annual diversion requirements of 13,560,000 acre-feet per annum as

defined in the May l6, I96O agreement —
' . No attempt was made to operate

the reservoir conjunctively with the Oroville facilities altho\;igh some

additional yield could probably be realized under such a scheme.

Additional assumptions and criteria which form the basis for

determining the new yield which could be developed by the project are as

follows:

Basic Ass^Imptions Relating to Marysville Reservoir

1. Inflow to Marysville Reservoir will be as

impaired by the level of development anti-
cipated in 1995-

17 "Agreement Between the United States of America and the Department of
V/ater Resources of the State of California for the Coordinated Operation
of the Federal Central Valley Project and the State Feather River and
Delta Diversion Projects", dated May I6, 196O.
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2. Releases frcan Marysville Reservoir to satisfy
local requirements will be at least eqvial to
amoiints that will be provided by Yuba County
Water Agency in operation of their proposed
Yuba River Development. (See Tables 1-9 and 1-10.)

3. Aijgmented fish releases will be provided as
recommended by the Department of Fish and
Game. (See previous section under heading
of "Fishery Requirements" for details.)

k. The project will be operated for flood control
in accordance with U.S.E.D. criteria.

5. Inactive storage capacity will be 200,000
acre -feet. (This is a tentative figure
pending results of future fishery stvidies.)

Criteria Presently Utilized for the Combined Operation of the Federal-

Central Valley Project and State Water Project

The following criteria are presently being utilized by the

Department in studies of the State Water Project. The criteria assxmies the

CVP and the SWP as operating concurrently but separately. It shoxild be

recognized that this method of operation does not produce the maximum benefits

from the two projects. However, until negotiations with the U. S. Bxireau of

Reclamation concerning the agreement on operating criteria are completed,

it is necessary to consider the two projects operating in this manner.

The major elements of the operating criteria are:

1. The Oroville-Thermalito Facilities will be operated to
provide flood control on the Feather River; to provide
a new water supply for contractors in the Feather River
service area in addition to meeting the existing water
rights; to provide additional water for diversion from
the Sacramento-Saji Joaquin Delta by the California
Aqueduct; to supply 710 megawatts of dependable electrical
power; and for use in connection with recreation and the
fish resources of the Feather River.

2. The federal Central Valley Project would be operated similar
to the method shown in the USBR's water right exhibit l6h
entitled, "Central Valley Project Operation Study, Shasta
Reservoir Operation, Exhibit l6k"

.
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3. The Central Valley Project and State Water
Project would be operated to support the
diversion requirement shown in the May l6,

i960 agreement.

k. The State's canal capacity to San Luis will
be 10,000 second-feet. Surplus capacity in
the Bureau's Delta-Mendota Canal will also
be utilized.

5

.

The State ' s pumping from the Delta would be
permitted during periods of onpeak demand
for power, but only to the extent that the
maximum onpeak p\miping rate would not exceed
8,200 second-feet.

6. Pvmiping into San Luis Reservoir will be limited
to periods of offpeaJc demand for power.

7. Allowable deficiencies in the agriciiltural portion
of the yield to be provided from the Central Valley
Project and State Water Project, when operated under
historical water supply conditions, will be inciirred

in the amount of 50 percent in 1931 and 50 percent
in 193^.

A more detailed discussion of this criteria and the method of

operation of the CVP and SWP is presented in Bulletin No. 132-64, Chapter VII.

Surplus Flows in the Delta

1. Surplus flows utilized in the Marysville Reservoir
Operation Studies are those resulting from operation
of the CVP-SWP \inder the above criteria and conditions,

2. Present sxirplus flows in the Delta wi3J. be reduced on
the basis of estimates of future increases in con-
sumptive uses in the watershed tributary to the Delta.

Project Yield

Figure I-l shows the new firm yield which could be made avail-

able for export from the Sacramento-San Joaquin Delta as a resiolt of

constructing l^arysville Reservoir. The reduction in annvial yield from about
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225,000 acre-feet per annum in I985 to 155,000 acre-feet in 2035 results

from the decreased quantities of surplus flows in the Delta available to

satisfy a portion of the annual SWP demands. The reduction of surplus

flows in the Delta is based on Department estimates of increased con-

sumptive use of water in areas and counties or origin.

A monthly operation study of Marysville Reservoir for the period

1921-^ is presented in Table 1-12. This study illustrates possible re-

leases from the reservoir operated in conj\«iction with surplus flows in

the Delta and San Luis Reservoir. Water surface levels corresponding to

monthly storage amounts from this study are shown on Figure 1-2. The

period of main recreation use has been superimposed on this figure to

illustrate the relatively small fluctuations of the reservoir pool dxir-

ing the recreation season in all but the extremely dry period.

There are many unknowns yet to be resolved before a final yield

figure for Marysville Reservoir can be established. Perhaps the largest

unknown factor relates to the important salmon fishery in the lower Yuba

River. A comprehensive study of the salmon fishery of the lower Yuba

River as affected by the Marysville Reservoir Project is planned by the

Department of Fish and Geune and the U. S. Fish and Wildlife Service. This

study will be funded by the constructing agency after project authorization,

and will serve to resolve any fishery problems prior to project construction.

Included will be a study to predict the temperature of flows released from

the reservoir. The desirability of improved spawning areas below the dam

will also be evaluated. As noted in Appendix B of Bulletin No. II5, im-

provement of spawning areas would require larger winter releases from the

reservoir.
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Minimum pool reqixLrements should aJLso be evaluated. An addi-

tional 16,000 acre-feet per annum of firm yield would be realized if dead

storage in the reservoir could be reduced to 100,000 acre-feet during

critically dry periods.

Future studies by the Department and negotiations with the U. S.

Bureau of Reclamation on coordinated operation of the CVP and the SWP will

undoubtedly result in modification of the criteria and assumptions utilized

as the basis for yield studies made for this report. As these events take

place, it will be possible to more firmly establish the amount of export

yield creditable to Marysville Reservoir.

Any further studies by the Department should also include con-

sideration of storing additional inflow in Marysville Reservoir in lieu

of pumping this water from the Delta into San Luis Reservoir. This type

of operation would minimize pvimping into San Luis Reservoir and therefore

provide a potential additional economic benefit to the project.
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CONCLUSIONS

Analysis of the yield potential of Marysville Reservoir from

the standpoint of sustaining the yield of the State Water Project led

to the following conclusions:

1. Marysville Reservoir could be operated
to provide a firm new water supply for
export from the Delta of about 225,000
acre-feet per annum in 1985« (See
Figure I-l.) On the same basis, the
available yield in the year 2035 would
be about 155^000 acre-feet per annum.

2. Marysville Reservoir covild be operated
to store additional inflow which woiild

otherwise be pumped into San Luis
Reservoir. This type of operation woiild

rainiraize the pumping into San Luis Reservoir
ajid therefore provide a potential additional
economic benefit

.

3. Operation of the reservoir to develop
maximum water yield for export from the
Delta would be compatible with require-
ments for fishery preservation and a
high level of reservoir use for recreation
purposes.

h. Reduction of the inactive storage capacity
of the reservoir from 200,000 to 100,000
acre-feet during a recurrence of the criti-
cally dry period would increase the firm
export yield of the project by about l6,000
acre-feet annually.
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TABLE I-l (1 of 7)

IMPAIRED INFLOW TO MARYSVILLE RESERVOIR
UNDER ASSUMED 1995 CONDITIONS

OF UPSTREAM DEVELOPMENT



TABLE I-l (2 of 7)

IMPAIRED INFLOW TO MARYSVILLE RESERVOIR
UNDER ASSUMED 1995 CONDITIONS

OF UPSTREAM DEVELOPMENT



TABLE I-l (3 of 7)

IMPAIRED INFLOW TO MARYSVILLE RESERVOIR
UNDER ASSUr4ED 1995 CONDITIONS

OF UPSTREAM DEVELOPMENT



TABLE I-l (4 of 7)

IMPAIRED INFLOW TO MARYSVILLE RESERVOIR
UNDER ASSUMED I995 CONDITIONS

OF UPSTREAM DEVELOPMENT



TABLE I-l (5 of 7)

IMPAIRED INFLOW TO MARYSVILLE RESERVOIR
UNDER ASSUMED 1995 CONDITIONS

OF UPSTREAM DEVELOPMENT

(all quantities in 1,000' s of acre-feet)



TABLE I-l [6 of 7)

IMPAIRED INFLOW TO MARYSVILLE RESERVOIR
UNDER ASSUMED 1995 CONDITIONS

OF UPSTREAM DEVELOPr/LENT



TABLE I-l (7 of 7)

IMPAIRED INFLOW TO MARYSVILLE RESERVOIR
UNDER ASSUMED 1995 CONDITIONS

OF UPSTREAM DEVELOPMENT
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TABLE 1-9

FIXED RELEASES FROM Mi\RY3VILLE RESERVOIR
(in 1,000 acre-feet)

1/

Month Cordua-
Kallwood

Other present
dovmstreajn

Tx^nzs

Brooms Valley
Irrigation
District

: Allowance
; for do^mstreara
:percolation losses

January-"



TABLE I-ll

AICRJAL BA3III RUIvOFF PJZ) DRY YEAR
REDUCTIOIIS III FISH RELZASES

w'ater : Basin runoff above Smartville : Percent I'eduction in

year : in percent of norrjal : fish release 1/

1920-21 132
-22 129
-23 90
-2lt 31 30
-25 91

1925-26 67
-27 150
-28 105
-29 ^7 15
-30 79

1930-31 31 30
-32 93
-33 51

-3U ^6 15

-35 99

1935-36 11^

-37 81
-38 165
-39 J;-l 20
-i:-0 123

19^10-1,1 13if

17 In no event shall releases be reduced to less than 7O

second-feet

.



TABLE 1-12 (1 of 7)

ILLUSTRATIVE OPERATION STUDY OF MARYSVILLE RESERVOIR
AS A UNIT OF THE STATE WATER PROJECT



TABLE 1-12 (2 of 7)

ILLUSTRATIVE OPERATION STUDY OF MARYSVILLE RESERVOIR
AS A UNIT OF THE STATE WATER PROJECT



TABLE 1-12 n of 7)

ILLUSTRATIVE OPERATION STUDY OF MARYSVILLE RESERVOIR
AS A UNIT OF THE STATE WATER PROJECT
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ILLUSTRATIVE OPERATION STUDY OF MARYSVILLE RESERVOIR
AS A UNIT OF THE STATE WATER PROJECT



TABLE 1-12 (5 of 7)

ILLUSTRATIVE OPERATION STUDY OF MARYSVILLE RESERVOIR
AS A UNIT OF THE STATE WATER PROJECT



TABLE 1-12 (6 of 7)

ILLUSTRATIVE OPERATION STUDY OF MARYSVILLE RESERVOIR
AS A UNIT OF THE STATE WATER PROJECT



TABLE 1-12 (7 of 7)

ILLUSTRATIVE OPERATION STUDY OF MARYSVILLE RESERVOIR
AS A UNIT OF THE STATE WATER PROJECT
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